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clas Editor's note: The author presents an administrative study illustrative of 
cho tistical technique useful in this area. Footnotes and references are pro 
for those who wish to pursue the technical aspects of the subject 
a : ; 
- ECONOMIC index for census tracts‘ or other small areas within a 
| of ful for many purposes. It may be employed in analyses of educa- 
leas sociological and economic conditions and consequences. Probably in- 
rc family, or per individual—would furnish the best economic in- 
cc “ . . ° 
neral use, but information on incomes is seldom available. Lil 
but information on incomes is seldom available. Like 
part 5 } : . 
port vy of the data which are available for larger territorial units, such 
tment store sales, automobile purchases, etc., do not apply to the 
4) intis such as census tract The choice of basic factors 1s 
evel , 7? a 
: resent report grows out ol attempts to produce an economic index 
Wi 7 
- racts in Cincinnati, Ohio, based upon rents paid and the values 
witl xccupied homes. There is no presumption that these are the only 
hese t h could be used; nor is there necessarily the assumption that they 
ral t ones. They are however freque ntly available.2 We are here con 


ad before the American Statistical Association, Philadelphia, December 


ities had census tracts in 1930 and forty-four more cities have pre- 
to be used in the 1940 census. For a definition of 
ties having them, see: U. S. Department of Commerce, Bureau of the 
Census Tracts in American Cities,’ by Howard Whipple Green and Leon |] 
Dace } } . 


ensus tracts 


} 


Revised edition, July 1937, 8 p. The procedure described ir € present 

limited to ce 1s tracts but pplic ible to any areas for which data ar 
see footnote 2 

for frequency distributions of rent and home values in 1930 will b 


hifteenth census, principally in the volume Population, Vol. VI, Far 
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rned with three methods of combining these two traits to form a si 
x 1 with a comparison of the results of the different methods 
thods e referred to as: (1) the ome per cent method, (2) 

f method, and (3) the estimated income method. | 
stulat somewhat different structure of relationship between tl 
ts (rent paid _ of owner-occupied homes) 
THE ONE PERCENT METHOD 
( nt method involv 1 direct compounding of the 
t 1g that monthly rent paid is the eq ival 
th e of the property. This is a somewhat com 
sed TT} Vritt ynferred with local real estate people the Ch 
fC 2 colle professor of real estate, several government off 
of ialists interested in census tract analysis. The cor 
; that onth, or twelve per cent a year, was theoret 
ittle or rent—after allowar is made for interest on inve 
; 
. nance, depreciation, i rance, and vacancy. Practi 
ht be somewhat high during the depression, and it v 
’ DOSS! to realize this income on single-family dwellings. S 
rrkers tl ht tl t was a reasonable ratio to use, others thought tl 
: tisfactory. Inasmuch as the census returns on imcome and 
ented in inter which imply this relationship, it wa 
rs tions of this one per cent method were used. The fir 
k 1 tlined as consisting of the following four steps: (1) 
lat n average (mean) of the monthly rent paid, for each of th 
ensus in the city; (2) cal ting an average of the value 
ywne 1 homes in each census tract; (3) translating the 
hot nto an equivalent average monthly rent by taking one p 
7 ’ > 
D f entir I s 6 . covering « 
D ions f ill s (apt g wards) are g 
] l I ; ] var states. Census tracts a 
r ing from one 1 to one-sixth the size of a w 
n ft ity. ¢ ; census tracts ( 
S $ ich afford tl 
ton : f 
The f t it s hip of one-half 
nont x percen w suitable for equating 
(see rootnot 12) 








The 




















DERIVING AN ECONOMIC INDEX 


(4) calculating a weighted average of these two averages for 


using as the weights the number of families that rented and the 


that were living in their own homes. This would give a figure 


in equivalent average monthly rent for each census tract. In 


tice the work could be shortcut some. Inasmuch as the census 


frequency distributions of the two traits (for each census tract)* 
ntervals which had a relationship of one per cent (for example, 
for rent, and $2,000—$3,000 for home values), the desired results 


t could be obtained in a single process by using a working origin 
s that was one per cent of that in the other, and cumulating 


} 


rom these origins to a total for the two distributions, just as one 
itily do for a single distribution. The compound weighted mean 


| 


tly, without the necessity of calculating two separate means 


ract and then averaging them. 


ther variation of this one per cent method was to employ a 


verage of medians for each tract—instead of the average of 


' 


theoretically an average of medians has no sanction, prac- 
be found satisfactory. The median has these two advantages 
calculated more rapidly, and probably with less likelihood of 
Where several hundred calculations of the same type are in 
iy be a matter of concern. (2) The terminal intervals at each 
listribution of census data are indefinite; that is, they do not 
ified outer limit. To calculate a mean of the distribution calls 
evaluation of these indefinite intervals, and the determination 
able midpoint or mean for them. The use of the median avoids 
ity. Accordingly, medians were calculated for the rents, and for 


owner-oce upied homes, in each census tract. These two medians 


tract were then weighted by their respective number of families 


thing® in the form of a median equivalent 


fiving some 


ensus tracts of Cincinnati were taken from Table 10, “‘Homes by 


Valu r Monthly Rental for Census Tracts: 1930,” in a volume of 
tract tabulations of Cincinnati, prepared by the United States Bureai 
i hile in the Departr t of Sociology, University of ¢ 


1d had been used previously by a student at the University of 


W. Scott, “Statistical Quota Formulations for the Hamilton County 
Chest, 1933." ms. April 10, 1933. Thesis for Commercial Engineering 
> College, in the present stud let lent ca i 
to be assum i that tl t 1g of medians is tl m 
1 frequency distributi: though it probably would correlat 


btain a true 1 liar ne would mbine / 

















Cleveland, Ol 


Alabama. In 


res for nearly 000 reports; and the f 
resented southert “ offset by the fact that the populatior 
Cleveland constituted more than half of the total for the four cities.® N 
nilies were included in all ca ifter an examination failed to reve 
fter relationships for them; they had a weighting of 6% 
{ 1 on tl er rent and average value of owner 
w 5, for « in é oup, a curve of relationship was con 
For this purpose a least squares third-degree (cubic) curve was s« 
n order to allow for possible vature in the relationship. The « 


these caties however there 


vever, and for practi 


pm tl latter would fhice.2! | the equation of the curve’ 
I data SS 
g t g nt with 
t f t me in tl 
t ley t variable. Fros tables | data could | 
t | h t ] ' B } h d t } 
I tive wi tne | fa were 1 { wert 
\ largely | e of wide i vals. A 
was n the upper ranges 
. t for C 1 was somewhat tinct { the trend f 
£ Vaiues a ut $1 - h gh re given nt af 
i ving a al 5 t $1 low for a given 
t ile range. Appa how ination of 
for ¢ 1 for t ther three cities affor 1 fair approxima 
i larger ¢ I uggested by t 
+} ; 
i Str Z S¢ < < {£ I was ft 
{ rs) f iz 
I t and t home valu \ 
f f 1 such “¢ mber of nters w 
t upants, and « the scatter diag 
) After s it t was decided w w 
c er (renters wners), thus weighting accor 
l f $2 $s v ilue th cubic 
t st At $1 the two differ by $5 
f I when fitted to ot 
. \ 
o make st t » the upper portion of 
‘ ow Ww I £ I \ it should 
I lty a s fr tl fact only one-sixt 
t e $1 " s tw f the curve lies 





io; Richmond, Virginia; At 


t that three of the cities 




















DERIVING AN ECONOMIC INDEX 


in Cincinnati were translated into rent figures. This translation was 


d by finding, for the midpoint of each interval of the distribu 


e values, the corresponding rental given by the curve. This rent 


then substituted for the original midpoint value of each interval 
yne value distribution, and the average calculated in the ordinary 


1e scales of the two distributions were now the same, it was 
ilate a weighted average of the two traits combined, for 
tract, in a single Operation, just as was done in the first method 


equivalent rent figure was thus obtained for each census tract 
method of combining the two traits, rent and home value, has 
bj 1 | good deal its f It does not ld 
opjections anc 1as a good deal in its favor t aoes not yiceia 


estimate of income, but it does tend to combine the two trait 


vay as to give the same relative index values for the census 


they would have on the basis of family income. This point is borne 


reement with the third method, next to be described. The index 


is second method correlated .95 with both varia 


: 
produ ed by th 
one per cent method previously described. This correlation in 
though we may preter the method based upon the él! Ipirically 


tionship, the one per cent method will give reasonably satis 
ts [he equations which are given in the present paper (foot 
) however are as applicable to other cities as to Cincinnati, and they 
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three methods of combining these two traits to form a j 
ex th a comparison of the results of the different methods. T! | 
thods wi eferred to (1) the one per cent method, (2) 
method, and (3) the estimated income method 
stulat somewhat different structure of relationship between tl 
ts (rent paid f owner-o ied homes) 
rHE ONE PER¢ r METHOD 
t method 1 direct pounding of t 
I l that ont! hf P id j the eq l 
tl lue of the } ty. This is omewhat cor 
T} nferred with local real estate people, the ¢ 
P&P} 
( tI professor of 1 state, several government 
f ialists interested in census tract analysis. The cor 
1S er ynth, o vel per cent ye was theoret 
t—after allowar is made for interest on inv 
x nce, depreciation, i1 ince, and vacan Practi 
ht be somewhat high during the depression, and it w 
¢ possible to realize this income on single-family dwellings. S 
f cht tl t was a reasonable ratio to use, others thought 
satisfactory. Ir h as the turns on income and 
yresented in intervals which y this relationship, it wa 
riations of this one pet t method were used. The firs 
- out 1 as nsisting of the following four steps: (1 
verage (mean) of the monthly rent paid, for each of tl 
e1 n th ity; (2) cal ting an average of the value 
wner homes in each census trac (3) translating the 
nto an equivalent average monthly rent by taking one { 
[ r entil I s 67, 68 i covering < 
Dis ‘ is { g wards) are zg 
l Ba j \ us st Ce s tracts a! 
r g from of rd t n xth the size of a wv 
; - < ( A sus tracts ( 
t S 1 affor “th 
a res < Dp oOFfr one I 
cent 4 r perc ‘ t ror equating | 
see root t >) 
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a si (4) calculating a weighted average of these two averages for 
ids. The | t. using as the weights the number of families that rented and the 
(2) ¢ i that were living in their own homes. This would give a figure 
d. | ting an equivalent average monthly rent for each census tract. In 
the tw ractice the work could be shortcut some. Inasmuch as the census 
requency distributions of the two traits (for each census tract)* 
tervals which had a relationship of one per cent (for example, 
for rent, and $2,000—$3,000 for home values), the desired results 
t could be obtained in a single process by using a working origin 


ies that was one per cent of that in the other, and cumulating 





from these origins to a total for the two distributions, just as one 
linarily do for a single distribution. The compound weighted mean 
tly, without the necessity of calculating two separate means 

f ract and then averaging them. 
ret ther variation of this one per cent method was to employ a 
rverage of medians for each tract—instead of the average of 
While theoretically an average of medians has no sanction, prac- 
be found satisfactory. The median has these two advantages 
x be calculated more rapidly, and probably with less likelihood of 
t that it Where several hundred calculations of the same type are in 
aq! may be a matter of concern. (2) The terminal intervals at each 
distribution of census data are indefinite; that is, they do not 


ified outer limit. To calculate a mean of the distribution calls 


firs ful evaluation of these indefinite intervals, and the determination 
(1) ible midpoint or mean for them. The use of the median avoids 
tl ity. Accordingly, medians were calculated for the rents. and for 


owner occupied homes, in each census tract. These two medians 


t were then weighted by their respective number of families 


7 


{ raged® giving something® in the form of a median equivalent 


e census tracts of Cincinnati were taken from Table 1 5 Homes by 
Value or Monthiy Rental for Census T1 
tract tabulations of Cincinnati, prepared by the United States Bureau 
i file in the Departr t of ology, University of Cit t 


; 


+ + . | ) 
acts l SU, im volume 


hod had been used previously by a student at the University of 
Philip W. Scott, ‘Statistical Quota Formulations for the Hamilton County 
{ st, 1933 ms. April 10, 1933. Thesis for Comme | rif 


. > 


g College, in the present stu ley 


Engineering 
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nonthly rent for each tract. Interestingly enough, the series of meat 


the census tracts of the city, and the series of averaged medians, corre 


ul 


98. This close relationship argues nothing as to the validity of « 


method, but does indicate that if one wishes to employ the one pe 
method, he will obtain practically the same results by averaging m 
as by averaging means, and may do so more rapidly. 

Both of the procedures just described depended upon a fixed 
omewhat arbitrary relationship. If this ratio were wrong, it would 
the indexes of the census tracts in different ways, depending upon the 


ing proportions of renters in the tracts. If it were a correct ratio, it 


till be correct on the average only, and not be satisfactory for diff 


ts of the distribution. That is, the true relationship might not bx 


tant across the scale—and might not even be linear. In this case the 


tant ratio would produce freakish results under the influence of 


Inv 


shapes of distribution, or proportions of cases in the different int 
Accordingly some more flexible and empirically determined relations! 


ight. Two methods of establishing this relationship were evolve 


cir application is reported below as comprising the second and 
rincipal methods tried 





EMPIRICAL CURVE METHOD 


The second method of combining the data depended upon estab! 
n empirical curve of relationship between rent and home values 
elationship had to be based upon certain assumptions, the chief one 
that, for present purposes, rent and home values were equivalent 
people of the same income group rent or own homes having these 


[hat is, if families having an income of $1,500 pay an average annu 


of $300 and other families having this same income own homes havi 


i 


lue of $5,500, then $300 rent is considered equivalent to a $ 


verave Vali 


hor value. This procedure means that the particular values of tl 


i 


ined represent families having the same incor 


se values represent the same economic class, 


traits which are coml 


other words, both of 


, 
is exactly the basis we desire for combining them to produce an ec 
index 
frequencies of the two traits, making a single frequency distribution for eac! 
tract. From this the median could be calculated. This method was not tried 
present study, as it was longer than either of the one percent methods us 
seemed to have no advantages 
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vay of further explanation we might point out that this basis of 
1ce makes no assumption as to the proportion of people who will 


who will purchase property. Nor does it assume that the 75th 
of rents is equivalent to the 75th percentile of the home values, 


lians or means of the two distributions are equivalent. It does 


ve any assumption with reference to the proportion of income that 


11 


vill spend on rent, or on purchasing a home, nor that they will 


1 a home as they would purchase. It implies nothing whatevei 


rence to the amount of rent that would constitute a fair return 


of a given value. The approach is not from the standpoint of 
king a financial return on his investment, but from the stand 
family with a given income seeking a dwelling. If the family 
rent, they are willing to pay X dollars; if they decide to buy 
illing to pay Y dollars. For our purpose we desire to know, for 
level, what values of X and Y are equally acceptable—equal 
ited by the same number choosing to rent and to purchase, 
ny extraneous factors enter in to affect such a decision; but equal 
by what they do pay when they choose. Such an equivalence 
to combine the X and Y values as indicators of the sam 
tatus 
tely data which were essential for carrying out this method 


le from the national Financial Survey of Urban Housing 


the Bureau of Foreign and Domestic Commerce, and based on 
| from the field for 1933 and 1934.7 While the survey in 


es, data of the type necessary for the present purpose® were 


Department of Commerce, Bureau of Foreign and Domestic Comme: 
f Urban Housing (Washington, D. ¢ Governn ? 
p. “An analysis of the fhnanc and ecot c data 
ties."" Data were gathered as of January 1, 1934, representing annual 
s for the calendar year 1933 


; 
I 


average value of property ror various income groups were taken trom 
lata on average annual rents for various income groups were taken 
8. These tables were given only for the four cities named. It developed 
hat the data for the white and Negro races could be combi 
2 larger number of cities could have been used, being taken from 
19 for each city. It is doubtful, however, that much improvement 
sulted, as the results of this second method are in close agreement 
f the third method which was based 
ing the scatter diagram for fitting the curve, the average value given 


was paired with the average rent given in Table 78, for the same income 


bined, and 


upon 16 cities. 


} 


unt of income did not enter into the scatter diagram, but served 





afa SE 
w 
1 
or his p 
; ‘ 
( 
ot urke 
1 
tig 
bit 
i 
° ‘ 
t { 
{ 
' 
] i 
an 


thern eas was offset by the fact that the population 


se a least-squares third-degree (cubic) curve was s 


yw for possible curvature in the relationship. The 
lifferent from a straight line. however, and for practi 


four cities—Cleveland, Ohio; Richmond, Virginia; Atlant 


Birmingham, Alabama. In these cities however there 


and the fact that three of the cities 


f of the total for the four cities.® N 
ed in all cases after an examination failed to reve 
tionships for them they had a weighting of 69% in 
on the averag rent and iverage V ilue of owner 


income group, a curve Ol relationship was con 


I 
would iffice.42 From the equation of the curve? 





t I data v 
f gument witl 
t ] me in the 
; 
epen f va I ics D 1 could hav 
| ; } } } 
gt ; p. | id t 
t way the basic t ‘ Ea we 
: ; , 
v largely beca f w vals. A 
was unrelia in the upf ges 
( 1 was somewhat dist t f1 the trend f 
[ vaiues out $1,5 high I nf { and 
Z ial rents ) t $1 r i given 
rang Apparent howevet! ( unation of 
f other three cities afforded a fair approximat 
rl cool fee an 
| Ig Dp qa DY U 
ot i 
s ‘ liag f ‘ was two & 
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t ich I iS¢ f ot ters was 
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Atter s xT t t was lec i > Ww 
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Ke I 1 the uf r portion ol 
ewn WwW I rang f it should 
y arises from tl f t ly one-sixti 











DERIVING AN ECONOMIC INDEX 16 


in Cincinnati were translated into rent figures. This translation was 


ied by finding, for the midpoint of each interval of the distribu 


ne values, the corresponding rental given by the curve. This rent 


then substituted for the original midpoint value of each interval! 


value distribution, and the average calculated in the ordinary 


nome 


the scales of the two distributions were now the same, it was 


to calculate a weighted average of the two traits combined, fo: 


tract, in a single operation, just as was done in the first method 


equivalent rent figure was thus obtained for each census tract 


method of combining the two traits, rent and home value, has 


1 
i 


jections and has a good deal in its favor. It does not yield 


ol 
estimate of income, but it does tend to combine the two traits 
way as to give the same relative index values for the census 


they would have on the basis of family income. This point is borne 


reement with the third method, next to be described. The index 


roduced by this second method correlated .95 with both varia 


> il 


p 
the one per cent method previously described. This correlation in 


though we may prefer the method based upon the empirically 
tie hip. the ner nt meth ] will vive rah] 
ions Lp, tne one pe cent method WI give reasonably satis 
ts.18 The equations which are given in the present paper (foot 
) however are as applicable to other cities as to Cincinnati, and they 
D . 1 i f } 
sed terminating with the \ 2 yy fitted straight line 
1 for the cubic is: Y 58 67.4X + 0.43X 0.1363X* wher 
ilent rent, and X is the val of homes less $9,500, and the differenc 
$ 10 (to afford a convenient working origin and scale). For values of 
8 irve was arbitrarily raised 





n for a straight line fitted to all t ( 
the observations below $11.0 the equation is: Y $43 + 57.9X 
€ S$ for the b 
| purposes the f 
f one half percent lf ntl we 1 
f percer tio hold most exac f 
> i it tw tl s of al 5 I 
t tror property; it simply 
f they purchased, buy a house valu 
til t ul re 
€ ecame renters, | 
[he fact that this is roughly 
t tor et ) prop i 5 
k pe port | 
W ne a l Al i 
5 t renta Ss ha t 
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ry 
bile 


ike this second method as direct and short as calculating the wei 
means according to the first method. 


THE ESTIMATED INCOME METHOD 


The third method to be described sought to produce an economi 
ectly in terms of family income, by estimating for each census tra 


ba Hon 7 were made 
luded it uird thod: th 
en cities were included in this third method; the 


erage income of the renters, and the average income of the home « 
i then taking a weighted average of these two estimates. For this | 
he relationship between income and rent, and the relationship betwe: 
ome and home values, were needed. Again, data from the Financial § 
use of to establish the necessary relations! 


the cities in the Survey between one hundred thousa: 


resented all of 
five hundred thousand population. The three cities above 500,001 
ded because analyses revealed that their ratios were markedly diff 
rom those for the other cities. Accordingly, Cleveland, which n 
yre than half of the total number of cases for establishing the relat 
the second method, was omitted entirely from the relationships estal 
data from these sixteen citic 


this third method. On the basis of 
t-squares cubics were calculated—one for estimating income fro 
nd the other for estimating income from home values.*5 From thi 
values of the mid-points of intervals were translated into ir 
ind the average estimated income was calculate 


1 from the two distri 


s 


following the manner outlined for the second n 


each census tract 
* Data for these purposes are availa 1 Tables 18 1 19, for each 
giv it re nvenient form in two summary tables ¢ 
f S$ 3 ich city. Two different scatter diagrams w 
tw t rad As lata ideal for the purpose, 
ila should be arranged with average home value, or averag 
" 1 income as a dependent trait. The division of data int 
groups | w rted) is something of limitation on the range 
c | t s i ns D | ably ! ex > 
The equa 1 f e cul ‘ t mate family income from 
Y 3479 + 559.6X + 15.50X? 0.5346X" where Y is the estimated inc 
X is t nual rent less $525, and tl lifference divided by 50. To estimate 
from the va f owner pied homes, the equation is: Y = 1669 
8x? .1824X* wher X is the home value less $4,500, and the d 
led by 500. The first curve was arbitrarily raised for rents above $1,700 
was raised for home values above $18,000. These modifications 
f s in the translation of Cincinnati values—six-tenths of one percent 
e, and seven percent in the second case, so that any error involved in the ad 
\ nave slight effects 


hytad 
ALU 
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eignied result is probably as good an estimate of family income as can 
ned from available data on rent and on home values.** It should 
ited out however that for our purpose we are not concerned with 
+ the figure is a good estimate of income, but only whether it will 
census tracts in the same order that income would. Inasmuch as 
o independent criterion for determining whether this index actually 
wer t we hope it does, its defense must rest upon the logic of the 
v which it was derived. It is however of interest to note that the 
et f this third method correlate .98 with the results of the second 
for the 107 census tracts of Cincinnati. This close correspondence 
it surprising in view of the fact that the curves of relationship 
blished on data from different cities, and that the two methods 
lifferent mathematical procedures and a somewhat different logic 
ctical purposes, however, they may be regarded as giving the same 
and the choice between the second and third methods will rest 
vailability of data, ease of calculation, and whether one wishes an 
timate of income. 
difficult to determine the relative effects on the second and third 
of inaccuracies in the census data. We should like to know, for 
which method is less affected by a family’s reporting its income 
o high or too low; by their reporting rent too high or too low, 





be a very much better estimate than that sometimes obtained by 
average rent paid, by four. While various studies have indicated that 
he average spend about one-fourth of their income for rent (e. g 
Survey of Urban Housing, the second table in Section IV for each city), 
t varies considerably with different incomes, and so would give biased 
r distributions which were not typical. Further it would need correcting 
of owned homes in tracts having few renters. (See last paragraph before 
s.) The fact that tenants on the whole have lower incomes than do owner 
es not affect the relationship found in either the second or third methods 
held constant in each case, in the second method, and in the third method 
ips have separate equations. 
s, the same so far as correlation is concerned. It will be borne in mind, 
t correlation is independent of averages, standard deviations, and similarity 
that the high correlation does not mean the two series of figures are 
cy it only that one can be translated into the other with little discrepancy 
method correlates with the one percent methods described at first to the 
since this is somewhat higher than the correlation between the first 
methods (which was .95), this fact might be argued as being against 
ethod and in favor of the second; but there is not much to be said 
Che difference in correlation might be due entirely to the different cities 
. establishing the basic relationships 








and the same for home values. We are also interested in knowing 
method remains the most stable under changing economic conditions 


ifically, which method is likely to be the most dependable when tl 


data for establishing the relationships are eight years old; when th 
lata on distribution of rents and home values are old; when the 


! 
the 


he distributions and the data for the relationships are gathered in 


years, in different phases of an economic cycle, etc. Will the social 


progran 


n have any influence on the stability of these relationships 
ind other practical questions must await further exploration and tr 
experience. For the present we can only say that the three different 
yielded results closely the same, and the second and third method 
nearly identical 


In closing, attention may be called to the possibility of using 


as an economic index. For the Cincinnati tracts average rent (from the 


ensus) correlated .96 with each of the second and third methods ( 


A; 


) data on rent and home values, and 1934 data on relation 
ted .92 with both of the one per cent methods. It is notabl 
in the average value of homes, wh 


ich yielded a correlation of « 
While rent th 


us affords a simple and ready economic index in itse 


beset with definite dangers 





the most outstanding of which center 


reas where there is practically no rented property, or where the 


occupied dwellings are of high grade and the only rented property 


One must decide in the light of local insight whether it is safe to 


: : ‘ ' 
ilone as an index, without the corrective of home values 
CONCLUSIONS 
if one 1S employing a nmxed ratio for converting values of 


cupied homes into equivalent rent, it makes little difference whet! 


ises the more exact method of calculating means, or whether he 
weighted average of the medians of the two traits for each cens 
Results correlated .98 

The fixed ratio methods of combining rent and value of hi 


reasonably satisfactory where one is in a hurry 


though the cak 


; : ; 
ean is no shorter than the second and third methods when the re 


ship constants are already available. The fixed ratio (one per cent) 
] i 


and .97 with the presumably better indexes. A fixed 
one-half per cent would have corre 
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- ' if O 


ne wishes to employ an empirically determined relationship be 
| me. rent, and home values, it makes little difference so far as 
yncerned whether he converts home value to rent, or converts 
income and then combines. Results, based in each case on least 
third degree curves of equivalence, correlated .98. The choice would 
various external considerations. 


Average rent appears to be a fairly satisfactory economic index by 
92? with the 


related .96 with the indexes just referred to, and 
d on a fixed ratio equivalence. It has, however, definite dangers 


a 


; 


evaluated for each situation 


[he average value of owner occupied homes by itself is a less satis- 


ex; it correlated .82 with the composite indexes. This lowered 


be partly due to the small per cent of families owning homes 
I . I é 

| nati the per cent was 38, and was considerably less than this in 
cts—as low as 2% 


city in which there was less diversity or sj read between the 


poorer sections all of the observed correlations would be lower 
rrower ranges of the traits. Conversely, a greater spread be 





1 and low economic areas would tend to raise the correlations 
1 is affected by the extent of concentration of economically 

groups in certain areas perhaps as much as by actual 
in conditions of families 


.% . , oe 
probiem here presented is essentially one of finding an optimum 


iting two series. without having any external criterion. The 

indexes therefore hzs to be argued on logical grounds rather 
tatistical evidence. The satisfactorily high correlations observed 
objective evidence as to the ultimate validity of any of the methods 
hey indicate simply that all of the methods are rather consistent 
stency however shows that the rational bases underlying the three 

point in the same direction, and the validity of any one arg 


fore tends to reinforce any soundness in the others 


trrels ] ] — ] 
entirely possible that such an economic index as the second 
, ; re ‘ 
1es here described may be more valid for general use than would 


me if the latter were available. The indexes derived from ren 


may refiect more accurately the amount of money families 
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are willing to spend in their communities, as contrasted with exper 
for travel, investments, or members of the family living elsewhere 


9. The actual ratios and curve equations found and presented 


ly (footnotes 12 and 15) were based on 1933-1934 data gat 


sMuUUYy 


various cities: they are prol ably not any more appropriate for ¢ 
than for other cities. They may therefore be used elsewhere with no 
error. They will probably be seriously affected by general economi 
in the relations between income, rent, and property value.*8 Any 
these relationships is however reduced in the process of combining 
the weighting for home values is much less than 100%. The 
index will therefore not be as much in error as the equivalence ratio 


except for non-compensating errors which may be in the origina 





—_ , ' , : 
LO The composites represented by the second and third metho 
, } 7 
the usual form of statistical composite in educational work 
L,! ‘ ; nA P ntl 1 . wv na nett 
ore highly structure i ana consequentiy more flexi € and sensi 
ting factor (representing differences in scale units and in 
I 
t le f such as is CO only em] 1 when a fix 
; 
) i { 1S s Ir ] tl tf { | he il cs | 
me 1s ( I y a set Oo itios, each appr iate for a p 
I z ri - I 
yf the I veighting varie ise t ise (tr 
| | | 
nf trot class rval to $ invery with SIN LIe ¢ | 
rison with such a ture the si ip! i o! posite ire f 
] r 
to i us Cl€ ents 
D 1 gat (tw rs ater tl ) f I i? i Su 
Hon , sf ps \ ) iined 
t the ¢ 5 r P s Study « lucted yy t Bu u of H I 
the | eau t Lab Statistics, W } } < peration of t ( itral S$ 
Board and t National Resources Committee. These data, when available 
1 basis f 1 reappraisal of the relationships presented in the present study. | 
the 1940 census will gather data on the estim rental value of owne! 
s affording k » th lationships 
itl ing c i! 











ILDREN WHO PARTICIPATE IN A RICH VITAL SCHOOL 

RRICULUM ACHIEVE GREATER CONTROL OVER 

SCHOOL SUBJECTS THAN DO CHILDREN WHO 
PURSUE A FORMAL CURRICULUM? 


EpNA E. LAMSON 
Associate Professor of Education State Teachers College 
Jersey City, N. J. 


rs note: More information is needed on the effectiveness of the 


ation. The author reports data upon a new vitalized curriculum 


1 
the school subjects 


PURPOSE 


ly is one phase of the evaluation of the academic achievement 
the Demonstration School at the State Teachers College, Jersey 
lhe Demonstration School, at the time these data were assembled 
nsisted of a kindergarten for four-year-olds, a kindergarten for 
ind grades one through four. The function of the school ts 
practice’ or “training” school. Its function is to demonstrate 
eachers what is considered best in curriculum and in proce 
elementary school. All the teachers in the Demonstration School 
ichers. All hold the Master of Arts degree. All have had 
teaching both children and college students. The curriculum 
according to approved criteria for curriculum construction 
nd development of each child as an individual through 
rriculum activities is the goal toward which each member 


tion School staff strives. 


n of the academic achievement was undertaken by search- 
swers to two questions: (a) To what extent are intelligence 
used by children who participate in a rich vital school cur 
(b) Do children who participate in a rich vital schoal cur 

ve greater control over school subjects than do children who 
urriculum? The report on the answer to the first question 
elligence quotients, as measured by the Stanford Revision of 
n Intelligence Scale, of one-hundred forty-one children who 
rth grade of the Demonstration School at the State 


tne rou 


173 
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Jersey City, have not been increased by participat 


| 
um, ? 


' ' 
ta ; rr 1? 
Al school CUrrICUuLUI 


tudy addresses itself to the second question The 
rom standard achievement 


ties. Consideration has been given to the chror 


igence quotients the educational ages and the gra 


children, and to the specific promotion crite 
hool. The statistical technique of analysis of vari 
( data The techs ique ol difference betwe 
tiot whe e pred ore re used if 

€ r Wwe ( i 


or second, ph of the st ly [These chil 
m September 
All these children had been members of the cort 
of the Demonstration School each precedis 
d } i There were twenty-on 
th grade of 19 933: twenty in the fourth 
two in the fourth grade of 1934-1935: twent 
fr 1945-1946 nd twenty-seven in the fourth 
lier evaluation had not been undertaken be 


if veatr 


[Pe He [ The chron slo I al ages Of 
ren ranged from seven years eleven months t 


} 


incl Sive All ol the ages were computed as Ol 


rade class. The average chronological ag 
was approximately the same as the average 
ndred fortvy-o: for the in time in tl 











CONTROL 





ind the second 





administered the first of March 
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tual ability of the subjects. The intelligence quotients of these 
1 eleven children, obtained by the application of the 1916 edition 

1 Revision of the Binet—Simon Intelligence Scale, ranged from 
3 inclusive. The mean 1.Q of the group, 110, is ; approxima itely 
rger group 
ichievement. The records of the one hundred eleven chil 
five successive groups provided objective test scores. Each child 
f achievement tests, the first administered the first of March in 


in the fourth 


tional ages ranged from one hundred eleven months to 
fifty-seven months, inclusive, with the mean educational age 
twenty-nine and five-tenths months. These data made 
an evaluation of achievement at yearly intervals, but also 
rowth in school subjects over a period of one school year 
j porn The various forms of achievement tests, 
respective dates of their administration in the third and 

) GRADI FourtH GRapi 

( 

1 Achiev nt Test W 1933 New Stanford Achiever Test Y 
1 Achievement Test Y 34 New Stanford Achiev nt Test X 
. 1 Achievement T xX 35 New Stanford Achievement Test \ 
1 Achievement Tes \ l 6 Modern School Achiever Test Il 
s | Ach tT Il l Modern School Achievem I I 
g of 19 The Modern School Achievement Form | 
1 to the third and fourth grades a month later than the 
Achievement Test. The gt iphs bas« upon the scores of the 
on the subtests and the total scores of the two achievement 
proximately the same picture of class achievement. A table 


sO as to yield grt 


ide Status scores for 


the total test 


scores On 


Achievement Test. This table was so constructed as to give 
s, based upon educational ages, common to the New 
\ it Test and the Modern School Achievement Test 
ria. The promotion table used in the Demonstration 
e-month table instead of the thirteen-month tab! ially 








r 
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employed as the basis of norms for standardized tests.* The requiren 
entrance to first grade is a chronological age and a mental age of six 


three months, on the average. It is assumed that the average educatio: 


ulso is six years three months. The grade status score for the fourtl 
he first of March would be 4.6, and the mean educational age w 


; 
{ 


il 


nine years nine months. 


All the data were collected by the writer 


Le 


ANALYSIS OF DATA 


y , what 
LH Hli 7 Vi erie 


nalysis of the data, may be stated as follows for the present study: 7 
children engaged in 


The null hypothesis, posited prior to the st 


difference between achievement of 


no mecan 
lum and the achievement of children engaged in a 


rer 


vital school curri 
The results of the statistical analysis lead either to the 


urriculum 
nce of the null hypothesis, or to its rejection. The writer is cons 
the risk in reaching the wrong conclusion, in either of two ways. S 
is when it really is true; or she may accept the hyp 


reject the hyy othes 
when some other hypothesis is true. 


nen it 1S false, that 1S 


The homogeneity of the composite gro 


‘/ 1i7 lt 1/ lé Ni 7 I € f. 
bining the five chronologically successive groups, has been as 


with reference to chronological age, intellectual ability and scholastic 
- , 


nt by application of the technique of analysis of variance and th 


[he composite group was formed in order to have at least one 
uses as the basis of the study. The significance of superiority in 
ment has been determined by use of the technique of differenc 


neans and the t-tes 
nmary of the data involved in the determination of the | 


The sur 
sresented in Tables I, II, III and IV. Table I 


neity of the group is | 


the summary of the analysis of variation in chronological ages fr 


group to year-group 


F is 23.32. This is much larger than | Hence, the variation 
is greater than would be found ninety-nine times in a | 


n (New York: Macmillan ‘ 
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TABLE I 


ATION IN CHRONOLOGICAL AGE FROM YEAR TO YEAR AMONG 
FIivE SUCCESSIVE FOURTH-GRADE CLASSES 


Sum of Degrees of Mean : 
ariatior Squares Freedon Square k F I 
1742.54 10 6.44 
1.81 i 383.70 23.33 2 3. 21 


ilt of chance factors. The group lacks homogeneity with 
| 
chronological age 


mmary of the analysis of variation in I.Q.'s ts presented in 


TABLE Il 


TION IN I. Q.’S FROM YEAR TO YEAR AMONG SUCCESSIVI 
FOURTH-GRADE CLASSES 


Sum of Degrees of Mean 
ation Squares Freedom Square k I I 
i’6 4 
186 é LUt Ts 
lf 5 + 2.56 19.10 >. 6 ] 


0. Since this is much larger than F,,, the variation in I.Q. 1s 

would be expected in similar samplings ninety-nine times out 

lred as the result of chance factors. The composite group lacks 

ty with reference to intellectual ability. 

III presents the summary of the analysis of variation of achieve 
year to year, in terms of educational age 

6. Since this is well within the ninety-five per cent limits, the 

idged as not being significant. Since the variation in educa 

not significant, the composite group of one hundred eleven 

ide up from five chronologically successive groups, may be treated 


wens 


ous group with reference to scholastic achievement. This 


G. W. Statistical Methods (Ames, Iowa: Coll 
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TABLE Il 


VARIATION IN EDUCATIONAL AGE FROM YEAR TO YEAR AMONG 
FivE SUCCESSIVE FOURTH-GRADE CLASSES 


Sum of Degrees if Mean 
\ : Squares Freedom Square F F 
| a aria i4 l 
I i-varia 102 ) ¢ 96 .23 
| r aria 246.8 4 t | l f 66 


phenomenon of a group of individuals being homogeneous in one 
and heterogeneous in other variates is not newly discovered.® 


An attempt was made to determine whether the variation in 
nent among various L.Q groups was significant. The entire group 
hundred eleven children was divided into four I.Q. groups: (1) Bel 
(2) 101-110; (3) 111-120; (4) above 120. The achievement 

this analysis consisted of gain in terms of educational age over a pet 
grade testing. This 


one year, from third grade testing to fourth ; 
extended from March of one year to March of the following year, f 


of the five successive grade-groups. Table IV gives the summary 





TABLE I\ 


GAIN IN TERMS OF EDUCATIONAL AGE MADE BY FIVE SUCCESSIVE CLA 
FOURTH-GRADE CHILDREN CLASSIFIED INTO Four I. Q. Groups 


3m g + ea 
: A jua Ss r ree r : F I 
. a ¢ : 

: 24 a! { Rg é 
: iZ.5 i 15 Zz 2 6¢ 

b ar " xo UK 7 
actior 188 { 2.42 2.35 

[he F's are much smaller than F at the five per cent level. Hi 


iriation in achievement gain from IQ group to IQ group and fr 
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COMPARISON WITH NORMS 


determined that the composite group could be treated as a 
p, a comparison was made between the achievement of the group 
ms on the tests used. The basis for this comparison was the 
the achievement test administered the first of March to each 

group. The common measure of comparison is the Grade 


orresponding to the educational age for each score. Table V 
| = 
omparison. 


TABLE V 


EVEMENT OF ONE HUNDRED ELEVEN FOURTH 


GRADE CHILDREN IN 
ISON WITH THE NORMS OF THE TWO 


ACHIEVEMENT TESTS USED 


( ade Status) Chronolog E ationa 
Score cal Age A ge 
; Cc} r 4.6 9 J l 9 
Achie nt Test 4.6 10--6 10—-6 
\ evement Tes 1.6 10—4 10—4 


e chronological age of the Demonstration School group, nine 


norms on 
ment tests for the same time of the school year (4.6). The 
itional age, 





is from seven to nine months less than the 


ten years nine months, is three to five months 
norms on the same tests for the same time in the school 
iverage educational age of this group is twelve months 
iverage chronological age. 

of children, which is from 


' 
ass 


seven to nine months younger 
ige has an average educational age from three to five 


ol 


the average class. Is this superiority of educational age 
gnificant? The assumption, as stated earlier in this study, is 
aiflference is zero 


table of norms for The New Stanford Achievement Test, and 


nion table constructed by the writer for The Modern School 


Test, the educational age and the chronological age for any 
ire identical. The assumption made is that the average I.Q 


is 100. Since the average 1.Q. of the group being studied 


¢ 


necessary to consider this Superiority or ten points 


in 
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uperiority of test score and corresponding education 

[his was done by predicting a theoretical average score on the 
evement test to be expected from the group whose average I.Q. w 
The predicted score was arrived at as follows: The raw scores 
tandard achievement tests listed earlier in the study were trai 

ved scores through the two tables already mentioned. Thes: 
res were used as the X variate. The I.Q.’s obtained from 1916 Star 
Binet tests were used as the Y variate. All the computations necess 
ession equation were done by machine, follow 

ig of the Dunlap—Cureton Machine Correlation Chart. The 
relation was .545, with an S.D. of .06. The regressior 

f x on y was .584. The mean of the I1.Q.’s was 110, with 


es was 61.57, with an S.! 


Tt n in OF the ol served test sco 
, 


test score (norm) on the standard achievement tests for th 


first of March (4.6) is 43. The predicted averag 


n hievement tests for the group of one hundred eleven 
vin in average LQ of 110 was 48.84. with a standard error of 
[he significance of the superiority of the obtained score (61.57) 
pi ore (48.84) was tested by the t-formula; 
Obs. mean — predicted mean 
. 5 
ya f 
‘ l 
S t } es in the fo 1 and solving for t, w 
61.57 18.84 12.73 
t 15.4 
98? x .838 9729 
When the re 110 degrees of freedom, t is approximately 
five per cent level, and 2.626 at the one per cent level.’ This 
} 


i, far exceeds even the one per cent level. This latter w 
expected to occur only once in a hundred times if the difference wer 
zero. Since the t of 15.4 is so much larger, there must be a d 
greater than zero and statistically significant. The writer, therefore 
the null hypothesis and concludes that the superiority of the avera; 


uf the group is statistically significant. 


t 


Snedecor, G. W.: Op. cit., p. 55 
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SUMMARY 


ittern, thus far, exhibits these elements. In five successive fourth- 
sses there was a significant variation in both chronological ages 
gence quotients, accompanied by a non-significant variation 

gain over one year in terms of educational age. The averag: 
ent in terms of test scores was significantly superior to that predicted 
is of an average I.Q. of 110. The variation in achievement gains 
sroup to 1.Q. group, from class to class, was not significant. Out 
ts arises this question: Is the superior educational achievement 
ip to be accounted for by some factor other than intelligence? 


seems to be in the affirmative 


CONCLUSION 


writer concludes that this superior achievement score may be 
I 


yr if terms of curriculum. The author has no device for extricating 
ituation the influence of the broadly conceived curriculum that 
very experience of children. It seems justifiable, however, to as 
groups of children having an average I.Q. of 110 have approxi 
livalent out-of-school curricula. The in-school curriculum, ther 
ites largely to this superior achievement. The curriculum of the 
tion School is an integration of life-experience through all round 
levelopment. 
now arrive at the answer to the question which provided the pur 
this study: These children who participated in a rich vital schoo 
achieved greater control over school subjects than do children 
e a formal curriculum 
writer, furthermore, ventures a generalization as a result of thi 
evaluation: While well-organized and well-guided progressi\ 
not increase the intelligence quotients of children, as measured 
instruments, their curricula do help children to attain superior 


1 


lowance has been made for intellectual 


hievement, even when 











TERISTIC ERRORS OF GOOD AND POOR SPELI 


CHARA( 


GEORGE SPACHI 
Friends Seminary, New York Cit 


emt 
| 


The author applies a none too frequently 
techniq of research to a common school problem. The technique 


wider use 
A NUMBER of writers have compared the errors of matched or 


groups of good and poor spellers or bright and dull children. Spelle 
contrasted by Russell (9) and Umberhine (12), and bright and d 
lren by Carroll (3, 4). Umberhine concluded that there were no si 


fferet between the groups of good and poor spellers in the 
; 

Ie 

it 


of the various errors they made. Russell concluded that retarded 
made a greater number of errors of addition. Carroll found that 


erred more in per cent of addition, omission and substitutions of 
letters, and in substitution of an actual or an irrelevant word. TI 
more in addition by doubling, single additions, omissions of 
letters and single letters, in single letter substitutions and transposit 
the purpose of this article to re-evaluate these studies in the 
the techniques and results of more recent research 

[he data for the present study are derived from the spelling e: 

rrades III-V. The poor spell 


. »,< 1? . 

5 average and 25 poor spellers of grades 

hosen at random from among those brought to the writer for 
The average spellers were selected from the pupils of Friends Sem 


Brooklyn Friends School, of New York City. They are children 
} 


cdi: red spelling tests of two successive years, evidenced no 
icceleration or retardation than six months above or below their ex 


tatus. The misspelled words were derived from a 100-word test 
Ayres Scale. Th 


ng errors employed here is fully described 


ies (10, 11) 


50 percent column of the Buckingham 


precedir f 
The writer is fully aware that the size of the population inv 

; { s tl Significance of its results. It has been dem 
ewhere (1 11), however, that the system of classifying spellir 
oyed here is valid. The distribution of errors that it effects is 


, 
nd by averaging the findines of twenty-tv 
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2) 
» 


Furthermore, the reliability of the classification as a whole is superior 
mmon classifications employing the categories of omissions, addi- 
positions and substitutions only, when Kelley's formula for total 
(7) is applied. 

ippears to be some confusion in the use of formulas for deter 
standard error of the differences between the groups of good 
llers. Carroll and Umberhine used the usual short formula for 


S.D. of the difference between the means, medians, etc. of un 


i.e. S.D. aiee. == Voy? + oy,2 Since their data were expressed 
orrect formula is that given by Bowley (2) in which S.D 


p< ' ' 1 
P 4. Russell claims to have used the latter formula but 


writer has been unable to secure the same Critical Ratios. Th 


» 
— 


Russell (9), Umberhine (12) and the present 


ale I. The standard errors of the differences ar 


slication of the more accurate formula alters the interpretations 


i 


nd Russell. As in the other studies, their differences are insig 


of the 59 possil le comparisons between the per cent of 

d and poor spellers or bright ind dull children are the differ 

le. These results warrant several conclusions of significance for 
; } 


gators: 1) that when all the errors of a particular type of an 


i ‘ 


led together and expressed as per cents of the total errors 


no real differences appear between groups of good and poor 


ight and dull children in the various categories of errors, and 


is method of tabulating sp lling errors may conceal the inherent 


tween good and poor spellers 


in the final analysis, the classification of spelling errors is in 
1 in understanding the difficulties of individuals, it would appear 


11 


te the number and per cent of errors of individuals as we 
groups. Although the group may be greater than the sum of its 


score of the individuals comprising the group may reveal 
} 


characteristics than the sum of their errors. In other words 


per cent or mean number of each type of error will yield 


I 


nation than finding the number or per cent of each error 


af i 


by the entire group 








DIFFERENCES 


(_ar 

er 

) 

f 

ar 

aad * 
‘ 


is 
thn 
| 
re 
} 


i I Ti 4 


TABLE 


I 


{TIONAL 


RESEARCH 


{Vol 


Per CENT OF ERROR OF GOOD AND Poor 
; Russe 6 Umberhine (9 Present 
( } Di 1iff C.R Diff 1iff C.R Diff liff 
1.0 62 64 1.2 1 
28 2.4 8 
90 l 034 29 1.7 f 
7) 2 ; 6 1.7 
; » ma ? 2 ga 1 ; 
' ‘ 11 9 
2 ) ; 
’ . 
Ai l l 47 25 2 
4 ) 12 67 4 4. l 
0 028 
1.0 
2 ‘ } : 
; 108 
4 
( } 
of 2.0 
1. 44 
; 4.¢ ‘ 
_— 
2 { 
44 28 
7 . 4 - f l 4 
> 2 
2.6 44 
° 9 20 
. it the sing - } the success 
w stu f 4 8 ed 
g ada 8, 
iif betwe ‘ per te of « two groups 
and s led letters was } rt 5. D t lifferer 
] } 4 thme . . Id 
othnet i test ricnhmeti one wt L } 


missed by the 


e to know it on a test of ten examples 

fty examples were wrot ulthough this ts or 

lass avet The teacher would certainly 1 
the aver e child missed. what the individ 

© oa = Pe ee ar 

ral o! or was. Similarly, in i Wulati 
ian is in ted in knowing how many and wi! 
the average child. how the individuals of t! 


average chil 
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ME Poor 
averace 





lable Il 


spellers of the present study. 


are presented the mean cent of errors of the 


per 


ally signincant differences appear in several error type 


Ke a greater per cent of phoneti additions of single 
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FIGURE 1 
MEAN Per CENT OF ERRORS OF POOR AND AVERAGE SPELLERS 
ES Oe eee 


50 average 
s Average 


letters and 
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TABLE II 
MEAN PER CENT OF ERRORS OF POOR AND AVERAGE SPELLERS 
I r Spellers A verage Spellers 
Mear Sigma Mean Sigma Diff dif. C.R 
tr as 
Sing 
siler 2 3.66 13.48 4.52 1.44 1.22 1.18 
sour > 66 6.54 9.54 4.02 3.12 1.52 2.05 
loubl 72 2.82 7.4 3.82 1.68 94 1.78 
able 42 3.96 1.66 1.1] 1.76 81 2.17 
Tota 6.75 29.9 6.965 8 1.93 4] 
Addit s 
Single . 
doul x 2.98 2.41 3.26 1.94 28 60 46 
f Re 
; t se 2.12 5.48 3.88 4.35 87 ». 08 
r t 9.52 4.96 9.2 1.2 32 1.28 25 
Sy ila 82 54 Bed 1.05 28 22 1.27 
Tota 1.0 4.8 18.0 5.28 4 1.42 2.81 
Transposit ) 
Phonet 1.5 1.29 1.5 1.38 0 37 10 
N P} ‘ 22 2.35 3.74 2.37 2 66 78 
I a 1.44 2.8 4.84 2.64 i 76 2 
Ph et ibat @ 
vows 17.04 6.64 19.76 6.08 2.72 1.77 1.53 
“onsonal 1.3 5.01 10.02 4.53 72 1.34 53 
liphthong 2.58 2.08 2.58 1.85 00 55 he 
s able 3.48 2.08 5.96 2.72 2.48 68 8.64 
entire w 76 3 6 1.72 1.36 1.04 67 1.55 ; 
Tota 9.05 7.9 9.15 4.4 2.5 1.76 
" P} ‘ 8 
we 3.16 3.94 1.64 1.34 I 2 82 1.85 
consonant 4.28 2.76 3.0 2.76 1.28 78 1.64 
diphthor 66 46 66 46 ) 12 00 
8 able 1.98 1.62 1.42 1.23 6 40 1.4 
re ¥ 1.1 R9 9 17 2 22 eT 
Lota 4 4 5.67 6.18 3.87 8.36 1.35 2.48 
H 1.42 97 1 . 6 1.08 24 28 8 
[r { 4.92 2.1 1.44 2.4 12 2.35 
t e 1 8 }.94 1.8 2.26 2 .! 2.22 
TI : s read Twent ve poor spellers made an average of 12.04 per cent 
niss 5 t letters wi 25 average spelle.s made an average of 13.48 percent 
r. The Critical Ratio of the difference between the means is 1.18 which indicates 88 
10,0 f a real difference greater than zero”. The S.D.'s of the difference were comput 
sua formula used with unrelated data 
phonetic substitutions for a syllable. Although the differences 
, : ‘ ’ 7 1 
wholly reliable, average spellers make more total additions wl 


, 
‘ 


spellers exceed in the per cent of omis 


total non-phonetic substitut 
W ith 


umber | 


ade in greater mi 
stitution of an entire word, and for a diphthong 
titution are made in greater number by 
eption of li hthongs, where there is no differs 
phonetic substitution are made in gieater number by the poor sp 
If the error categories are arbitrarily divided into the opposi: 
of phonetic and non-phonetic, there appears to be 


I 


he exception of non-phonetic ac 
yy the average spellers. With the exception 


ion of sounded letters and sy 


] 


bat 


the average spellers X 


il 


ions, incomplete and unrecognizable St 


litions, all errors of addit 


ill 


cc, 


a de 


errors ol 


all errors 


finite tender 
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spellers to make more phonetic errors and for the poor spellers 
nore errors of the non-phonetic variety. Similar conclusions were 
Carroll (3, 4) in his contrast of bright and dull children 
intitative data were not given, Floyd (5) noted that the dull 
howed less tendency to phonetic and more tendency to freakish 
than the bright. 
tic errors are those made in an attempt to spell the word the way 
They include omission of a silent or doubled letter, addition by 
onetic additions and transpositions, phonetic substitutions and 
homonyms. The remaining types may be classed as non 
i.e., those not resulting in spelling a word as it sounds 
the eleven phonetic types of error, average spellers exceed poor 
ent of errors. In phonetic substitution for a diphthong, there 
e. In phonetic transpositions and phonetic substitution of an 
oor spellers exceed. 
of the twelve non-phonetic types of errors, poor spellers exceed 
r cent of errors. In non-phonetic substitution for a diphthong 
» difference. In non-phonetic transpositions and in the addition 
verage spellers exceed 
be possible to make similar comparisons between the mean 
rors of each type of the two groups. Space does not permit 
n of these data but the implications are almost identical 


| « , a . . 
Table Il. Significant differences appear in number of errors 


types. Average spellers make a greater number of phonetic addi 
letters. Poor spellers exceed in the number of non phonetic 


for a syllable and in incomplete and unrecognizable spellings 


he differences are not wholly reliable, average spellers make more 
stitutions for a syllabie while poor spellers omit more sounded 

ke more non-phonetic substitutions, particularly in vowels 
the eleven types of phonetic errors, average spellers exceed the 
rs. In nine of the twelve non phonetic types of errors, poor 
ed in number of errors. 

ippear that the intrinsic differences between the errors of 

r spellers are concealed in comparisons between the sum of 
1¢ groups. Comparisons based upon the mean number or 


rs reveal the following 








l 


ink it 


per cer 


| 


i 


’ 


When errors are classified as phonetic and non-phonetic, there ap 
ency for the average spellers to make a greater 1 


pears a definite ten 
of phonetic errors than do the poor spellers. Conversely 


s an equally definite tendency for the 





{RCH 


RESF 


poor 


spellers to make a greater 
honetic errors than do average spellers 


er and per nt of non-} 
- : 
2. Specific error types in which average spellers may exceed in 1 
or per cent to a significant extent are phonetic addition of singl 
ind phonetic substitution for a syllable 
7 
peliers 


, 


\ 


wh 


h poor spellers may exceed average | 
itutions for a syllable, inc 


3. Errors in 
significant extent are non-phonetic subst 
ind unrecognizable spellings 
: 7 : 
{. Although not wholly reliable differences were found in the 
" c | 
tudy, there appears to be strong tendency for average spellers t 
the poor in number and per cent of total additions. Similarly, th 
i 4 
strong tendency for poor spellers to exceed in number and per 
omission of sounded letters, omission of a syllable and total non-pl 
oahtinsbeens j 
a } ! 
These Ss ar rirt ition oT n if tions of otne s 
poor spellers ar king in auditory d tion and phonic sh 
h wledges. Russ (9) 1 shown t por spellers were in 
ditory discriminat sured by the common test of dist 
tween pairs of words of similar sound. The excessive « rs 
rt so nde i | ter ind SV i les of poor spellers re due it le St 
» this lack of auditory discrimination 
Poo ellers were reliably inferior | h phonic ski is 
rs f¢ f hlendi r\ t svl] } eS ] i 
spellir 1 two rb] ; Is rding to R 
McGovr orts (8) poor spellers distinctly inferior in giving s 
etters { I two-sy! il le phonett WW ¢ 1s Baker (1) state 
mn yf his poor spellers ex} rienct 1 auf lty with phonics alt 
loe scribe his methods of testing. Among others, Gates (6) 
(13) and Russell (9) have noted the inability of poor spellers 
varied or analytic approach to t words. Their methods are cl 
| a | 
y 1) stemati vision into va word units. or incorrect s 
on, 2) by spelling by minute phonic units, 3) elling letter 
ind 4) kK OF SVi if n of I in YSIS 
Such errors non-phonetic substitution for a vowel, conson 
honetic single additions in which poor spellers exceed 

















GOOD AND POOR SPELLERS 


lac k adex 


yuate phonic skills and knowledges. The infer 


; 


per cent of errors of phonetic addition of a single letter and 


ition for a syllable. In other words, poor spellers lack the 


knowledge and therefore make fewer attempts to substitute or 
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FHE IOTA FUNCTION 


( ARLES A. DRAKI 


Director, Bureau of Instructional Re 

West Virginia University 
Editor's note; The comparability of units of measurements has 
considered important among technical workers in this area for some 
[he author presents new data and a new approach to this problem 


Is THERE an underlying growth factor, other than intellig 
measured, that is significantly related to achievement? For decades v 
been awarding scholar ships and other honors to students who were 
by some measure of academic excellence. We have indulged the | 
students of high scholarship, or of high scholarship associated w 
intelligence, were the ones who would continue to met 


1 by the advancement of tl! 


measured 
tion by continued personal growth an 
We have been at a loss to explain convincingly the s| 


ressions ¢ 


later achievements of some whose academic records were mediocre « 


as well as the 


apparent retrogression to mediocrity of meny who se 
show exceptional promise. 

It is a fair inference, from the several definitions of intellig 
well as from the nature of intelligence test results, that the more int 
tudnts should make the greater progress over a given period of t 
successive standardized achievement examinations. Certainly the gre 
pacity for learning attributed to the more intelligent should be refle 
larger increments of growth on such examinations. We are confronte 


major perplexity when we find evidence that points to a lack of su 
tionship, or to a slightly inverse relationship, as shown in Table No 

The standardized test data in this table were computed from 
made on Forms O and N of the ¢ ooperative Test Service Biology T« 
at the beginning and end, respectively, of a one-semester course 
General Biology. Raw scores were converted to standard scores of M 
and §.D. 10 by the scale supplied with each form of the test 

The gain for each student was the difference between the standar 
on the second test and the standard score on the first test. Department 
were based on the results of five excellent objective examinations, 
more than three hundred items, compiled by the department and 
intervals during the semester. The “intelligence” test was the A 


Council Psychological Examination for College Freshmen, 1938 | 
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TABLE I 


INTER-CORRELATIONS BY GROUPS 





Ist 2nd Gr. By Gain Int. 
Ss. S. s. S. Dept. Pts. | Percentile 
st S. S.* } .69 53 | — .57 | 
2nd S.S. | .69 | .67 .19 
Grade | .53 .67 04 | 
Gair | .57 19 04 14 
Intell i —.14 
| 
= = | = 
s.s 60 | 57 —.47 | 34 
nd S. S. 60 .74 .43 08 
Grad 57 | 74 | 19 | 27 
Gait 47 43 19 29 
34 oe | 27 29 
st 5.5 62 66 14 | .44 
2nd 8. S. 62 | 38 23 27 
Grade 66 38 22 62 
Gair 14 .23 22 05 
Intell, 44 27 62 05 
] ' 
i 





t part of Table No. 1 shows the interrelationships for the group 
17 who had completed a one-year course in Biology in high 
e second part shows the results for the 42 who had not studied 
viously; the third part shows the results for a group made up of 
ho received the highest grades by the department tests and the 50 
ed the lowest grades by this method. 
gh most of the relationships shown in Table No. 1 are within 
mits, one fact is conspicuous and perplexing. This is the failure 
res to correlate significantly with intelligence as measured by the 
While this latter test is designated a ‘‘scholastic aptitude test’’, 
nfer that it is measuring the aspects or kinds of intelligence that 
int in scholarship. It normally correlates .4 to .7 with grades and 
ria of scholarship. 
listributions of the standard scores on the two forms of the 
1 examination are shown in Table No. 2. A separate distribu- 
€ gains is shown in Table No. 3. The average gain, computed from 
scores before they were grouped in class-intervals, was 10.3 
core points—just over one S.D. on the standard score scale. 
n the study was continued for two semesters with 88 students for 


plete records were available, practically the same results were ob 
shown in Table No. 4. However, a new perplexity is presented 
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TABLE Il 
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by one figure in this table. The correlation between First Semester G 
Second Semester Gain is —.35. This value is too large to be exp! 
sampling error. The most acceptable tentative explanation seems 
derived by analogy from the Isochronic Growth Curve hypothesis . 
Courtis, which will be referred to late: 
In spite of the foregoing evidence from correlation analysis, 
the reliabilities of the coefficients and of the instruments by which 
were derived are known to be high, one might be inclined to minimize the aan 


significance of the phenomena. However, there is supporting evider 
I & 


other sources. 
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Pennsylvania Study, reported by Learned and Wood in Bulletin 
of the Carnegie Foundation for the Advancement of Teaching, 
ence to support the hypothesis that whatever is responsible for 
largely independent of both scholarship and intelligence. Figure 
production of the essential features of the figure presented on 


t the 


roregoing report 
rure presents the starting and finishing positions of two typical 
sured at the end of the sophomore year and again at the end 
year. Both are stated by the writers to have averaged about ( 
[he horizontal distance, from the solid black disc on the 
le on the right, shows the amount of gain in each of the several 
tested in terms of S.D. It is clear that the student on the 
h superior in level to the one on the left, and that he gained 
hese two years than did his fellow 
nishing feature in this comparison is the fact that both students 
fine arts, in foreign literature, and in English literature at 
t as the gains made in the subjects more closely related to their 


Both of these students were in an engineering school. We can 


AL PROGRESS PROFILES OF STUDENTS TAKING THE COLLEGI 
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tt, even with the utmost deference to the engineering curriculun 


tural environment in which it operates, attribute such results to 
ed by the schools. It is interesting to note that neither studs 


ienificant gain in vocabulary, the one subject that ts closely 


i! enomenon 1s of the utmost ed tional signin ance 
tly dismissed. Neither 


il hypotheses. Study of the data of the whole Pennsylvania re 


! 1 1 
De CONVINCINEZILY explain 


ontention of its writers that these two ises are typ! 
\ I ‘ i ly ic 

lt we average the gains made by these two students and jf 
its of curves following the pattern of known growth 
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loTA CURVES 
(Hypothetical) 


Two TYPICAL STUDENTS 
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not willing to agree with the conclusion expressed in the last 
which implies that rate of gain is due to “brightness” or intel 
We suspect rather that the curve of the function tends in general 
ut during the college years. This inference receives support from 
tion reported as “a graduai slowing down, as age advances” in 
otation 
one-sixth even lost ground academically during a two-year trial 
ve may infer that many students pass the maximum of their growth 
this period. The effort to instruct them beyond this point 


| 


largely wasted. An alternative inference, which would also be 
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seful in explaining the low negative relationship between first-ser 
1s and second-semester gains noted in Table No. 4, is that the 
he function has the same “cyclic character of mental growth’’* cha 
stics the isochronic curves of mental growth developed by Co 

t be pointed out, however, that the Courtis curves tend to reacl 
ixima around the sixteenth year or earlier, while this function is sh 
r foregoing discussion to continue actively into the twenties and to 
ted in any significant way to the sort of mental! wth expressed 
sochront rve of Courtis 
Still further evidence of the independence of this gain fact 
mm the result f analyses of the differentiating value of separ 
(questions) in the t examinations prepared by the Biology 
ent. All of the items 1 in these examinations we analyzed { 
ifferentiating power by thre iteria: the highest and lowest grad 
the parts ent, tl hichest ind lowest levels on the first stand 
xamination, and the greatest and least gains le between the two ex 
ions. Papers from the fif idents at 4 end of the distribution 
ich of the three criteria were used. Only ten consecutive items ft 
hird Biology examination are presented in Table No. 5, but they are t 
e whole analysis 
It is quite clear from the data of this table that test items eithe 
r in combination in a single test, do not measure this gain phenon € 
liscriminate between the students of high gain and those of low 
ielps to confirm the dynamic character of the phenomenon and to et 
he need for considering time one of its dimensions. These two 
t lso suggest that the phenomenon may be inaccessible to the 
yf factor analysis, since the latter are better adapted to static or geot 
t hips than to dynamic or growth phenomen 
In view of ll the foregoing considerations it seen nece 
i dynamic function that is neither intelligence nor scholar 
I ire sually meas red Whil such function appears [to 
entiality for growth" that is released itable environmental 
Y seems desirable to define it simply as: THE FUNCTION RESI 
CCESSIVE GAINS ON COMPARAI FORMS OF STANDARDIZE! 
{ATI EXAMINATION The term lota Function iS applied 
nience, and to restrict the present meaning this definition 
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i v4 
TABLE V 
DIFFERENTIATING VALUE OF TEST ITEM BASES 
s FROM TEN CONSECUTIVE ITEMS OF THIRD BIlo_LoGy TES1 
Percentage 
5 mar g Difference 
: I tem correctly Differentiating 
I Highest Lowest Value 
Hh 62 14 
6 $4 
; Re 52 30 
{ ¢ 20 10 
68 24 44 
r 6 78 18 
4 72 22 
be yn 64 t4 
} 9 64 26 
x t 1? 
: g 6f i4 
62 42 é 
R4 64 20 
; 2 24 28 
‘ ix 18 
t { R4 
} 82 { 8 
R4 s i 
62 14 8 
64 - t) 
iZ { 4 
84 88 1 
- KU eo. ‘ 
} iaeialiaeall . , a 
Pennsylvania Study there are reported some strikiu instances 
‘ 
nd individual i how crowt! “ain during ti 
ind idividual failures to show growth or gain aurin 1€ 
peri 1. This phenomenon is attributed largely to lack of 
s 
k of suitable motivation 
s explanation we can not agree, in the light of our findings 
points to the normal dist on of the lota Function in the 
ke other individual differenc I} phenomenon of failure 
eems rather to be the result of selection of students than 
f k of facilities and motivation 
pted to suggest that the concept of the Iota Function ofters 
ible explanation of the failure of many, if not most, of those 
1 precocity bordering on genius to sustain their early rates of 
th late adolescence and earl lulthood. The gradual flattening 
th-curve an 1 the ent of its n ! m would have such 
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A complete and conclusive test of the Iota Function hypothes 


experiment, covering the application of co: 


yf standardized subject-matter examinations from the ear 


Cc a prolonged 


Lit 
college and perhaps beyond, involving the same repres 


le group. Only in this way can we get the basic data for predi 
yntrol—the ultimate aim of all science. 


Several correspondents have suggested that the failure of gain 
ist Posiftive co 


rrelation with intelligence tests scores may | 


uliar regression phenomenon It is only necessary to point 


average gain. 10.3 standard score points, is so much greater 
error of scores, between 3 and 4 points, that this possibilit 
e eliminated. Moreover, this would not explain the gains in subject 
t studi ; against the gains in subject matter 


matters closely relate 


ir data intensively over a considerable per 





tempting to find among familiar psychological hypotheses 
fit all the facts. One by one we have been forced to aband 
ppeared to be easy and obvious explanations, arriving at la 
eemed to be the necessity for the Iota Function hypothesis. There 
to be adeq basis for the hypothesis presented. The next stey 
tion, promises to be long and arduous, but it is hoped that our 
’ may attempt it 
Note: Since writing the foregoing, we have made a similar 
f the results fo students in Modern European History over 
f one semester and for 142 of these students over two semester 
fferent subject matter and with a different method of awardin 
+} 


he results are not substantially different from those reported in the | 


‘tudy. Work is still continuing on a-one-year study in French 
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Standards for graduation should be expressed in terms of the ol 
of the school and should vary so as to apply to the varying possil 
rowth in students 
The curricula requirements for graduation, and provision for in 
lifferences were studied from descriptive material and letters obtaine 
Sixty-one sc yndary schools by the committee, each school a membe 
Middle States Association of Colleges and Secondary Schools and 
y that regional association. The schools considered were 46 publi 
nd 15 private schools with enrollments that ranged from 100 t 
Among the schools were commercial schools, vocational schools 
reparatory chial, and public high schools 


rmese SCNOOIS 
1. There was sufhcient descriptive material concerning « 
ul Or st 1) 

No intormatiot Ss availal i€¢ on outcomes nor were ] 
n tl mpa itl SS OF § len s who lad grad lated fror tl 
choois undet ons ration 

' , 

In the n jority ol is¢ Ned. it Was impossible t 
from available material the philosophy of the school pertaining to 
ol st idents Oo meet . il } t content in U pres ril ed courses Ol! 

i. Data wer s¢ ed from ilo es leaflets and booklet 
tively, in so ises, for purposes of | icity as well as for i 
lidance to Students 

No 1 ta were availabDie on th rective Ss of instruction 

No informa was obtained regarding the type of con 

» determine the ippropriateness of the curricula for that comn 
> of the outstandin facts optained y the committee were 

Each school studied, recognized work ompleted in the 
eithe Carnegie units or points which were merely measures of 
uttendance Of Class or gro p meetings over a requ red time period 

Variations ir icula were discovered ranging from ort 

school w no defi prescribed course of study (only E: 
| si edt tion wer! require during each of the four last ye 
n the secondary school; music, and art were required in the nintl 


the following difficulties in interpreting rey 
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her public high school for boys with 17 well defined curricula, each 

y slight variations in unit requirements. 

Iwo or three of the schools designated minimum scholastic attain- 
ourses of study in order to receive certification or opportunity to 
fifth subject in the prescribed course of study. 

One school listed four curricula known as the college diploma 

the vocational or shop work diploma, the commercial, and the 

One school allowed one-half credit for unprepared courses covering 

e time spent in class and recognized outside study in music. 

Only one school made practical provision for the non-academic 
its school program. 

the purpose of summarizing the findings, the various curricula 

1 schools were grouped under three divisions, namely, the 
courses, the Academic-Vocational courses, and the Academic- 
Non-Academic courses. Under Academic courses were listed the 
that concentrated upon the preparation of their students for college. 
sroviding in their curricula both for college preparatory courses and 
courses came under the heading of Academic-Vocational. Schools 


ssed to provide not only for the above two type students but gave 
il-Non-Academic schools. The committee agreed that in its judg- 
one school had made appreciable progress in adequately provid- 


tion of any sort to the non-academic student were listed as Academic 


he non-academic type student. The non-academic student was defined 
mmittee as the student who is unable to profit by the formal course 
which requires the normal functioning of memory, reasoning, 
ciation, application and generalization of acquired experiences 
Academic course was represented by fourteen private schools and 
school. The Academic-Vocational course was assigned to one 
school and 39 public schools. The Academic-Vocational-Non 
course was inadequately provided by six public schools and no 
chool. The committee believes that the abilities, needs, interests, 
characteristics of the secondary school student, whether these be 

il or physiological in nature, must be considered by the school and 
ynition be given to the possibility for growth when standards for 
n are considered. Just as individuals differ so must school programs 


0l objectives and standards vary if the school is to serve well its 
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pupils and the community of which it is a part. Perhaps the mos 
standing fact discovered from this study was that college requirements sti 
dominate the curricula in the secondary school, tend to be standardiz 
emphasize time spent in formal study and class attendance. 

Two encouraging attitudes were obtained from principals. The 


following quotation is from one of them: 


You will notice that we offer a number of different < 
Standards in each of these curricula vary. It would be extremely difi 
however, to express these variations in precise terms. They grow par 
of the differences in the needs of the various curricula and the inter 
the children in the curricula and partly out of different ability levels 
the various groups have 

In certain courses we have definitely objective standards. For i 
pewriting a student, to receive credit for the first year’s work 
ble t type twenty-five words per minute with a minimum of error 

the second year’s work in typewriting he must be able to do forty 
per minute with a certain number of errors set up in the regulation. W 


so making use of the Educational Records Bureau tests. It is entis 


ible that the day may come when these tests may be used to help set 
biective graduation standards in certain fields at least 

It is, of course, extremely difficult to try to standardize matte 

so intangible as student abilities and achievements because not a 

achievements are in the strictly academic field. As a matter of fact 

more and more beginning to realize that in many ways a ademi hi 


AK 





means and not an end in itself 
Che most practical attempt to meet the need of the non-academi 


was explained in another letter from a public school principal 


We also offer the opportunity curriculum for those pupils 
entality or those who are weak in one or more subjects. Pupil 
n this group, in which they receive careful individual attention, ur 
tume as the teacher thinks them able to carry on their work in a 

class. Some pupils will, of course, never be able to leave this gr 
ertificate of attendance is granted such individuals at the end of thre 
this certificate stating in what fields, if any, the student excels. This 
ite is not considered a diploma. Each pupil in this curriculum 
a report card at regular intervals, but he never receives a failing gra 
marks that we use are: a large S, which means that the pupil has 
ifhcient progress to warrant his admission to regular classes; a 
which means that the pupil is making progress but is not yet able 
on regular work: and an I, which means that the pupil is making vet 
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ber 28. 1937, a conference between representatives from col- 


; 


lary schools met in Harrisburg, Pennsylvania, for the purpose 


na 


g pap school graduation standards. The State Department 
struction offered a set of standards which brought forth much 


lifference of opinion between the college and secondary-school 


' 


ind the meeting closed without any definite decisions having 


The standards as suggested by the Pennsylvania State Depart 
Instruction are here given in order that the trend in standards 


a's secondary schools may be better understood 


ESTED SECONDARY-SCHOOL GRADUATION STANDARDS 


Arising from School Organization 


duation from a public secondary school shall be based upon the 


or 


f three years of work in the senior high school comprising 


lth, and 12th years in any type of school organization. 


ission to the senior high school be based upon achievement in 


igh school comprising the 7th, 8th, and 9th years, or their 


n any type of school organization 


Are } 


Arising from Program of Studie 
program of studies shall consist of curriculums and courses 
provided for by law and as are approved by the State Council 
or by the Department of Public Instruction acting under the 
he law or the Council 

the program of studies offered in any senior high school, 
juirements shall be expressed in terms of three-unit sequences 
ences, and single units 
nimum of thirteen units in the 10th, 11th, and 12th years 


ured for graduation. Of these thirteen units, nine shall be 


sequence, including one three-unit sequence 


minim 
minim 


» units of English shail be required. Three units are recon 


» units of social studies shall be required One unit shall be 
States history or Problems of Democracy 
im in health and physical education of one hundred 


ites per week for the entire secondary school period shall be 


third unit credit per year shall be given for this work 








G. A maximum of two units of work earned in courses approved for 


less than one-half unit per year may be permitted as part of the thirte 
units specified 
H. Clubs and extra-class activities which may be required in any 


ily nor 
} 


shall be in addition to the thirteen units specified 


III. Standards Arising ft Unit Mea 


A. A unit of work shall be a minimum of two hundred min 


week for a period of thirty-six weeks, or its equivalent, of classroor 
which presumes additional reading and study 

B. A unit of combined classroom and laboratory work sl 
minimum of two hundred fifty minutes per week for a period of 
weeks 

C. Work of a strictly laboratory nature shall be counted as havin 


the unit value of classroom work 


i} Sue g [ nsf ( lle ves ii Ad) isston Sta d wds 
A. Colleges are requested to consider the admission of stud 


the basis of satisfactory work in the senior high school cc mprising 


lith, and 12th years 
B. Colleges are requested to consider expressing their require 


glish in terms of one unit for each year of study 1 1e secondary 
English ir f ut for ! r of st n th idary 





From the study of the limited data, the committee obtai 
pressions 

1. In spite of the agitation for revised curricula so as to take 
1e needs of all students, the traditional formal courses of studies | 
ite the school curricula, and standards of achievement in these 
studies are expressed in Carnegie credits or points that cover tl 
neaning 

2. Although cognizance was given to the presence of the non-a 
ind superior students in the schools, standards for graduation 
ltered sufficiently so as to provide adequate programs in the scho 
lifferent ability groups 


The committee at this point in its st idy follows the opinion tl 
the needs of the pupil and the community should determine the 
I 


[The employment agencies and activities of the community should 


sulted in order to determine what is expecte 1 of the school and its ! 
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a With this in mind, data were secured from a committee of York 
” H ol teachers, namely, Miss M. Keeley, Miss E. Englar, Miss D. 
Miss S. McDonald, Miss M. Altland, Mr. G. Kauffman, and Mr. B 
(Chairman) who made a survey of the industries, manufacturing 

other places in the community that employ a large number of 
from technical and vocational schools as well as high schools 
was made to get definite statements on what a high-school 
wuld be able to do, that is, what standard for graduation should 


employment agencies in the community were this opportunity 


mittee from the York High School visited nine manufacturing 
ng in number of employees from a few hundred to approxi 
Managers of business establishments consisting of five and 
res, department stores, a clothing store, and chain grocery stores 
ved. Two bank presidents, two utility officials, and one hotel 

questioned by the committee 
instance the members of the committee were cordially received 
was evidence of a feeling of interest and warmth on the part of 
re approached. The York Manufacturing Association showed 





t in and expressed its unqualified approval of the Industrial 
of the high school. The chairman of the committee, Mr. Wil 
invited to attend the next meeting of the Educational Committee 
iation. The York Engineering Society, York Manufacturers As 
id the Chamber of Commerce have for years offered annual 
ondary students who attend both the York High School and 
Collegiate Institute-York County Academy. The willingness of all 
businesses to cooperate in this study, was very encouraging 
nswer to the question, “If any boy or girl applies for a position 
is a high-school graduate, what would you expect of him?” 
were the same in meaning and were reiterations of the seven 
rinciples expressed so as to apply to the specific needs of the 
gency under consideration. 
lustrial plants favored the boy who showed a mechanical turn 
nd who, likewise, had executive ability. The business establish- 
re interested more in personality and character traits, neat appear- 
salesmanship ability. All agreed that the boy or girl should know 
what he wants to do when he makes application for a job. 

















RNAL OF EDUCATIONAL RESEARCH [} 


One plant expressed the opinion that the old type foreman is pass 
and the demand is now for one who must serve as a buffer betw 
superintendent and the men under him. He must be capable of interpreting 
the policy of the plant, and to understand and explain the me 


involved under his jurisdiction. 


Some other replies are here given without further comment 


I He should have a knowledge of how to sell himself.’ 
He should have the ability to express himself well 

3. “He should be able to make decisions.”’ 

i Better citizens will make better workmen 

5. ‘He should have the ability to separate facts from near facts 

6. “He should be able to read the newspapers intelligently.” 
He should have a sense of responsibility 

- He should desire to work.’ 

9. “He should recognize authority.” 


10. “He should possess a spirit of cooperation. 
11 Honesty is the deciding factor in keeping a position 
12 He must be able to pass a test in arithmetic involving proporti 


fractions 
3. “He must have a good personality 
i. “He should be able to spell and speak good English.” 
5. “He must be able to manage both work and the social side of lit 
6. “He should know how to take care of spare time.’ 
17. “He should know how to fill out application blanks intelligent 





vatience to await results 
he courage to question methods and seek bet 


18. “He should have 
19 He should have 
of doing things 


0 He should know how to count 


t 
} 
i 
+ ; 


[he personnel manager of the York Ice and Machine Corporati 
Becker, was keenly interested in the study and offered invaluabl: 
tions and comments. He employs a system of records by whic! 
acquainted with the home conditions, interests and abilities of his en 


totaling over 1000 individuals. His answer was 


1. What does the boy want to do? 
2. The diploma should tell something about the pupil. 
3. Standards should be set up that are similar in degree to tl 
ip by colleges. That is, can the boy or girl 
a. Read newspapers intelligently? What does he read? 


b. Is he a good citizen? 
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Has he had basic courses for what he would like to do? 

If he is going to be a leader, he must understand the policies of 
and be able to interpret them to the men. He should have a good 
public speaking. 

Has he a sense of responsibility ? 


Will he cooperate? 


each interview the committee realized that although no dissatis 
with the secondary school system had been evident, the employing 
1 want to know more than the fact that the boy or girl is a graduate 
ondary school. Seldom is the boy required to get a transcript of 
m the school in order to secure a position. Certainly the customary 
ploma which reads, ‘This is to certify that John Brown has com 
Course of Study as prescribed by the Board of Education and is 
ntitled to this Diploma. In testimony whereof we hereunto set 
ind seal at .... Pennsylvania, this day of .... A. D. 1938, 
sist either the student or the employment agency in coming to 
ent 
0 committees agree that the secondary schools should consides 
rentiated diplomas in order that a better picture of progress made 
ication of the ability of the student to do certain things will be 
Only through the keeping of accumulated records of students 
oning of an efficient guidance program and new emphasis placed 
in aspects of the school curricula can this be assured 
ommittee noted that each school recognized the importance of 
th and proper physical development by specific requirements in 
lucation. English was the other subject required by all schools 
ition. From the limited study made and in light of data obtained 
ttee recommends: 
That an adequate guidance program be instituted that keeps in close 
the demands upon the school by the community into which th 
will enter 
[hat a greater emphasis be placed upon the development of the 
expression, both oral and written, and that this opportunity be 
very pupil in the secondary school 
[hat graduates be given differentiated diplomas so that both students 
ployment agencies may be given information that will facilitate 
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er adjustment to the obligations imposed upon the graduates 


nro;r 


I I 
ommunity 

i. That the schools seek full development of those personality tr 

all pupils that in any way will increase the possibility for succe 


ypiness, and contributions toward a better citizenry. 


PI 


ha 





Finally, the committee offers a sample differentiated diplon 


epresents an accumulated record of the progress of the graduate 


HIGH SCHOOL CERTIFICATE OF SCHOOL CREI 





F . The figures entered indicate tl 
four vears a student in ber of years the pupil has su 
and durit g this period studied or pursued, the 
f stu is been enrolled in the Com subject-units or activities 
er Course, the objectives of wil Sciem 
are for useful mbership in society and 1 General S 
rot ofhice and ther business work of a 1 Biol gy 
clerical nature ) Chemist 
Has mpleted satisfactorily the subject Ma was 
if t the opposite page 
Rn 4 ter I 1 Algebra 
nprising a part of the full requir 1 P 
I ; | ine G 
f tnuis 
Aesth 
In f gnition tl f this Limited 
| 1 2 Mi C Apprec if 
Certif i G it n nerepD 
awarded t t d e) r Subject Un 
f June, 1 2 English 
Spanish 
1 Salesmanship 
4 vrr ’ Pr ’, , 


2 Baseball 
1 Debating 
l D1 umatics 


Sch ol 


pape! et 
Social Studie 

1 Ancient History 
1 American Hist 
1 Civics 


2 3 pewriting 
1 Bookkeeping 


Practical Art 
1 Home Economics 








TUDY OF TYPEWRITING ACHIEVEMENT IN THREI 
HIGH SCHOOLS 
LOUISE GREEN 
sa Bowie H Se 
El | Te 





Teacl have been urged to keep records and evaluat 
teachers. The study herein reported illustrates a type of study 
s L al of | ing 1 pupil experienc 


our semesters of training in the El Paso, 


| 1 1 
rds were kept of both speed ind errors made by each typewril 


the weekly speed tests for a period of eighteen weeks in the 





1937-1938. By a study of the records, definite standards 


, = 
na errors may pe ] th effect of various types OF afiil 
d JI 
_ : , ' wake — 
and teaching procedures may be evaluated. Previously, arbi 


for speed and errors had been set up for each week in al 





Lhe juestions arose Ba ed pt 1 actual pertorn ance ire 

é f by the st Do t riting student progt 
rate r on word pe! \ At what tages € platea S 

in I fone to a I r to € these plateaus 

ee public secondary scho Austin, Bowie, and El Pas« 
[ lic school system, each of which ofters four semesters of 
N np has been de to con pa e the achieve ent ol the 
[he regular course of study of the s hool system was followed 


ls. In the first semester skill in the operation of the type 

n the second simple business letters and business forms are 
th semesters stress 1s placed on the development of spee 
n the operation of the machine. In the third and fourth 
rill is given and office typing is taught. More attention is 


| | | 1 } 
hing of Dusiness forms than to the dev« opment ol speed 


ords show the results of the teaching of ten experien ed type 


seven of whom hold bachelor’s « egrees and three who hol 


es. Two of these teachers were men. and 


eight, women 
geographical location of El Paso, a large percentage of th 
Spanish-American. Forty-nine and eight-tenths per cent of t 


the first semester of typewriting were Spanish American, 26.5 


the second, 61 per cent in the third, and 47 per cent in the fourth. 


209 











NAL Ol EIJL CAS INAL RI SEARCH } 
\ » * . ] +] ; 
\ Ore than three puptls of several other nationalities were in ti 
( ssil ion Of students ranged If tenth to twelfth grades, and 
n to nineteen years 
Tables I and I] w the mber of students, range, median, 
Standa d \ 10on [or! > pr | nad errofr respe tively for the first 
ypewrl ny over a period of eieven weeks. Snort accuracy tests 
rom one to five minutes, are given during the first six weeks, but 
i St 1 t& of tive inute eg he seventh week 
TA | 
| 
i | > iy 
D M 
9 4 { 2.6 13 
2 it 14.4 15.1 
11 22 ’ 15.9 16.2 
12 20 . 6.4 16.6 
13 2 17.2 6 
i4 25 7.8 
l 51 j 8 18.9 
ty 245 i 
I 248 20.1 2 
l 14¢ t ; Z ) y 4 
' 
i it 
I I | x 
ng M } 
8 2 2.0 2.4 
; y 2.4 9g 
Se S 5 4 
9 } i 8 
; i 
é é : 5 
b : t 2 
248 2 4.1 1.8 
8 14 4.3 1.9 
{ e is increas¢ one minute each week ntil the tests become Hitt 
ength. All pape re score rding to the International Cont 
Ihe number of cases involved in this investigation of begint 
\ n f nt to make the results significant. Because of 
id apsentees the n IDC. inges from 23 to 25 / daurin 
mn weeks. Due to the fact that final ex ninations, which come 
eenth week, were in some cases otner than speed rests, there were 
| 4 | . 
es reported the eighteenth week. This smaller number, howev« 


the same degree of progress as that 


made in the other weeks. 








( 





pupils who have done w 





TYPEWRITING ACHIEVEMENT 


d increased steadily from twelve mean words to twenty-one 


hs words pet minute, Of approximately ten words per minut¢ 


eeks. In no instance did the mean speed fail to increase each 


h there was an increase of only one-tenth word per minute in 


1 


veek over the twelfth week. The standard deviation remained 
indicating a rather steady development of the group The 
h had been set up for a passing grade called for an increase 
er minute during the twelve weeks of training, but it began 
s and increased to eighteen, showing that it was practically 
er minute too low for each week 
re calculated as total number on the tests rather than errors 
Naturally, as time and speed increase, errors increase Although 
ed from five minutes to fifteen minutes and the mean speed 


ls to approximately twenty-two words per minute, the 


if 


ised only three and one-tenth per test In an analysis 


ide by 100 of the students for the eleven weeks, the writer 
; ‘ } ’ +} ‘ r ' re ft ] 
| Ly © Cast where 1Ore nan ten errors were 1a¢ 
ns tf words rath I typographi il error The writer 
i 

shat ot ee a ‘at at ly infine } 
tila Lic opanisn Amer;#rican studentS are €asiiy iInnhuencedC 
tions and that upon windy or cloudy days, errors tend t 

iturally aecreases speed 
EC of five and three-tenths for speed, and one an 1 eight 
the differences between the first 1 last weeks in both 

signincant 

Il and IV give the wee f er of Ses ing ediat 
1 deviation [t pee ld errors, res ively, in the se 
ypewriting. The numbe f students range from 229 to 
e records were incomple for some weeks. There are no 
welfth and eighteenth weeks sin peed tests were not ivel 


the mean speed increases from twenty and four-tenths words 
) thirty-two and six-tenths words during the period, the in 
teady week Dy Week as in the first semester Plateaus of two 


} 


: : aT 
KS duration are reached in this semester, probal ly Decause atten 


1 as simple business forms are introduced in this semester 
ll in regular class work in the first 


pewriting. but because of nervousness “go to piece on tests 
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TABLE Ill 
SPEED DEVELOPMENT IN THE SECOND SEMESTER OF TYPEWRITIN 
Week Number Range Median Mean 
2 229 0—44 19.6 20.4 
3 309 2—50 21.7 22.1 
4 343 —48 22.3 22.3 
5 3 O0—44 22.3 22.4 f 
f 243 9—47 24.5 23.2 6 
329 0 4 24.2 24.4 
8 339 — 560 24.6 24.8 
9 341 7 63 25.2 25.5 
if 282 3 I 25.5 25.1 
11 266 13—54 26.8 27.3 
12 No Report 
13 237 27.0 27.6 
14 326 7.8 28.1 
15 307 28.6 28.9 
16 294 30.6 31.9 
7 267 \—79 30.8 32.6 
TABLE IV 
EX O . SECOND SEM ER OF Ty! WRITING 
Number Rang Median M 
229 0—28 ) 
6.4 5.5 
r 0—23 7.7 8 
0 46 7.4 8.2 
6 24 24 6.1 6.9 
j 29 f) 29 Ss. 5 y 6 
x } { 34 2 l | 
) ‘ 0 : 9 8 
10 28: 0—54 9.8 11.1 
11 66 0—41 79 & 4 
i2 No Report 
13 237 4 7.8 8.8 
14 26 7 7.6 8.8 
0 7.2 8 
7 294 9 7.3 8.4 
17 oF ( 21 6.6 6.9 
| t¢ to the f ond semester For this reason zero score 
i 1 by omission of words, still persist in the second semest 
pupils, however, do not go into the advanced typewriting classes 
Both range and standard deviations show wider variations, i 
ndividual development. Nevertheless, the group progresses each w 


; 


the exception of the tenth week, which shows a retardation of fo 
inute. The sixteenth week shows an increase of three w 
minute over the fifteenth week. As in the case of the first sem 
standard set is too low, since it begins at nineteen words per mit 
increases to thirty words per minute. 

The EC for this semester is 6.48, showing that there is a 
difference between the second and the seventeenth weeks. 


[The mean number of errors for this semester is greater than 


semester. It would be interesting to know whether this condition e 
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this particular group of students only. There is also a greater 


etween weeks, particularly the first eleven weeks. Standard devia- 


from three and six-tenths to six and nine-tenths, which 


show s 


lividual students are drawing farther away from the mean 


es V and VI, the weeks, number of students, range 


median, 


tandard deviation for both speed and errors, réspectively, are 


third semester of typewriting 


to one hundred and twenty-three 


n the twelfth week, which accounts for the 


veek. 


because emphasis is placed ul 


on office typewriting 


The numl 


In some cl 


er 


| 


of 
as 


smauiel 


and because third and fourth semester students 


reg 
Ca 


ner 


yi 
bu 


mif 


ORS IN 





sc in mean specc 


NT IN 
Rang 
«0 61 

> 62 
14 54 
1? *. 
17 6 
17—55 
12 / 
15—55 
15—59 
18 19 
22—62 
18 58 
17—62 
17—63 


rHE THIRD SEMESTER O! 


THE 


1 in the third semester is only six and eight 


TABLI 


THIRD SEMESTER OF 


TABLE 


Range 


0 i8 
0 33 
0—33 
0—19 
1—20 
1—22 
0—23 
0—22 
0—24 
1—22 
0—22 
1—24 
0—32 
0—23 

23 

19 





| 


<r 
y 


Medi 


Vi 


Med 


Me: 


AMI] 


IAI HM -ID 


um" 


~I~1a ~3 
x 


t 
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e for the entire period. The greatest increase c 


cases range 

es speed tests 
I 

| 


number of 
ind cs 
are taught to 


; 


Nes 


-EWRITING 
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VII 


TABLI 


DEVELOPMENT IN THE FOURTH SEMESTER OIF 


rOur semesters Of fyt 


TYPEWRITING 


SI 
i 
6 
6.9 
6. 
6.2 
6.4 
g 
8.3 
6.5 
6.8 
8.4 
SI 


semester, 


rd is eight 


mean 


last weeks 


Number Rangé Median Mear 
59 27 60 $1.0 10.6 
60 297—59 4 39.5 
58 17—67 41.0 41.9 
58 20—53 $0.5 40 
o4 31—62 41.7 41.9 

29—54 $1.1 41.2 
61 20—54 1.1 406 
60 34—62 41.3 ' 
6 23—63 41.5 41.9 
f 26—6 12.9 42.9 
N Repo 
€ 2 67 13.1 43.1 
f }2—59 42.3 12.2 
f 34—60 43.2 43.2 
¢ 22—63 14.5 44.3 
{ —— 16.6 :7.¢ 
TA! Vill 
ERRORS IN THE FOURTH SEMESTER OF TYPEWRITING 
| nee NM I M ! 
) Tt 19 6.2 7 
‘ 1—18 7.4 7.6 
% ~j— 9 6.7 6.9 
g 0—18 
{ ) 18 t 6 9 
1—2' 6.1 6.6 
61 0 19 ‘.7 
ty 0 17 g 9 
f 0 20 7.6 R 4 
61 17 6.0 6.8 
No R rt 
6 { 9 7.8 
62 20 7 7.6 
> 0 19 l 7.4 
6: 0——2 2 
» t) 99 ’ t » 
{ hioh ‘ . m fart cdc + a ae 
S Oo hig is 1t goes fron ortvy wo 1€ 
| | 
he EC. 1.85, ts smaller than in any other 
veen the first and last wecks is important 
I 

,_n +>} c , - LAeAYWITM ] Pant 

} ber Of errors 1s a proximately constan or 
wing that developm« nt in a racy tends to st p if 

| | ™| ; + ' 

e SD is also fairly constan In h the third 

total number of errors allowed in the standa 

nute tests. Only in the tenth week does the 
, ; . , , , 
iber. The difference between the first na ia 

the EC is only .01 

gives a complete picture of the deve opment of 


reac 


} 


i 





the 


fourth 
e secon 


id fourth 


on 


Ui 
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Figure 1 
MEDIAN SPEED AND ERRORS FOR FOUR SEMESTERS OF TYPEWRITING 
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The median speeds and errors, week by week, are shown on this 


first two semesters of typewriting, there is a steady de elopment 
ym week to week, with an increase of nine and nine-tenths words 
for the eleven weeks in the first semester. Short plateaus are 
econd semester, but the development in speed is fairly steady 
is twelve and two-tenths mean words per minute over the 


teen weeks. The increase in speed in both the third and fourth 


r the sixteen weeks is seven mean words Speed tends to fluctu- 
to week in these two semesters. The greatest increase in both 
the seventeenth week 
rease as the time and speed increase in the first semester 
umber of errors per test are found in the second semester 


} 


enth week, the number tends to become constant until the 


ek, which shows a decrease of approximately two mean errors 
onstancy in the third and fourth semesters, showing that in 

; students do not develop in accuracy 

ressed particularly in the second semester of 

tne greatest number of errors are made in this semester 
analyzed and individual corrective drills given. Since it has 


that excessive errors are caused by omission of words, concen 


hould also be given in this semester. It is recommended that 
h semester classes be separated as neither can be greatly 

he speed developit g drills when they are together. It is also 
it more attention be given to the deve pn ent OF spe lois 
ters 


























WE PAUSE TO CONSIDER 


THE occasion of American Education Week with its theme, “Ed 
for the Common Defense,” calls for consideration of the situation in 
civilization—and research—finds itself. As workers in the field of 


inquiry we are greatly concerned over this world situation, for o 


can be carried on only under certain conditions. The pursuit of o 


requires freedom of thought as well as freedom from ordinary labor 
Many times have earlier generations of research workers seen the 


)f their labors pass into oblivion because of destructive forces. W 
the barbarizing of Greece and Rome, the burning of the library at Ale» 


flight of knowledge from Bagdad, the great middle age intoleran 


struction of the Aztecs. For the past three hundred years the prod 


of knowledge have largely been spared these political ravages. Now w 
again the ugly spectre of heedless power, and the determination of trut! 
political declaration rather than by conscientious. competent study. We kr 


that neither research nor the results of research can survive in that 
phere; so we pause in our work to consider: to take note of the pa 


’ ; 
Ta) 


present; to work out our own position; and to see what we can 
As students of the history of human thought, interested in 
progress, we are apprehensive. Because we are intellectual workers 
lieve in reason rather than force. But when the very existence of the 
lits to which we have devoted our lives is threatened, we will give 
uttention to the presence and nature of those forces which threaten. W 
not believe in war: but neither do we believe in being destroyed or in | 
the world made insufferable for those of our kind. We will not pa 
resent situation by with the statement that it is not of our making 
therefore none of our concern 
Political bondage is as dark as the bondage of ignorance. We 


that the truth will make men free: but we also know that it takes free 


Al ‘ 


] 


os : 
to discover 1e truth. We love our work: we therefore appt 
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hon 


t toward preserving and improving those conditions. We will 
from the affairs 
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EDITORIALS 


1 we will do at least a 


whi h make our work possible, anc 


accustomed detachment 


effort to modify our 
nt world, and give thought to the form of our greatest possible 

r society—both as citizens and as research workers 
y be lessons in the present world upheaval from which we 
For example, we note the baffling ingenuity with which the Nazi 
new means for newly conceived 


from tradition and found 
[hey studied weaknesses, past and present; they sought new ap 
twitted precedents. The dramatic events of recent world 


the need for 


lly overhauling the foundation 


occasionally 


I ruide one’s activities 
ht ask ourselves first whether we are already showing signs of 
a 

ound in traditions which were early accepted in our work 


But truth has many dimensions 


1 with the discovery of truth 
iny approaches. The very complexity of our task suggests 
riateness of giving considerable attention to the discovery of a 


of methods, and of testing out continually a stream of fresh 
problems. Any group is in danger from within 


| nd 


the solving of 
the restrictions of its self imposed 


ms OF Its OWN Ideas, and 

\lready we have reached ceilings in some areas, stalemates in 

on guard against a natural preference for the intel 

follow precedent; and of resting upon compliance 

f objectivity, reliability, and validity rather than seeking 
proaches to } oblems that need solution 

| also to examine the emphasis in the selection of problems 


that not all truth lurks in the laboratory: much of it 


Ne 
ld—in the great arena of personal and societal forces, where 
interests vie with one another for favor and advantage. Yet 
only seek dynamic problems in these larger areas; we can 
e them with nicety. We prefer phenomena that are static 
repetitive; we sl fron rappling with the rapidly 
normal life, and from seeking uniformities that are difficult 
‘ve ifraid of these things: we should be more afraid of the 
Line complex’’—confidence in what has been done rather than 


et to be undertaken 
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It is sometimes helpful to recognize that the work of our gene: 


lo not carry responsibility for the last word. W 


; 
not final, and that we « 


only approximate truth. It is possible that we will make more usef 
roximations, both to the future of science and to contemporary ed 
ttempting fresh approaches to problems that are vital, even if | 


We will not relinquish essential criteria of work: we will seek not 


rt uur gro flimsy effort. But neither will we overlook Opt 
es. In a world of rapidly changing values, we will search our ow X 
will not easily accept unnecessary restraints upon ingenuity And \ 


research effort in terms of its dynamic worth as much 
roximity to some particular facet of truth. We will view o 

not as though we were approaching the end of research, but as tho 
t beginning. Having a long way to go, there is yet much 

freedom, both as to choice of problem and as to method 

Research workers must be men of vision even more than n 

hnique. Leadership and vital service de pend upon a constantly r 

erspective. We have among our number workers who are bol 

ous, who venture into new areas developing appropriate n 

they proceed. We must not fail of encouragement for such persor 

loud our appreciation of what they contribute. Research is not well 

which are veless—ex ept those which are stated in th 

reneral terms. We observe at the present time that in many spheres 
ts of criteria which had proved internally acceptable have been 
rger perspective which reveals that much is wanting. W 
not continue indefinitely to rely upon ideas that have served us in th 
In this trme of world strain, when weaknesses are forced into tl 
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